Accepted Manuscript

1SSN 0263 4368

& HARD MATERIALS
Oxidation of spark plasma sintered ZrC-Mo and ZrC-TiC
composites
Der-Liang Yung, Birgit Maaten, Maksim Antonov, Irina
Hussainova
PII: S0263-4368(16)30364-X
DOLI: doi: 10.1016/j.ijrmhm.2017.03.019
Reference: RMHM 4440
To appear in: International Journal of Refractory Metals and Hard Materials
Received date: 28 June 2016
Revised date: 22 March 2017
Accepted date: 27 March 2017

Please cite this article as: Der-Liang Yung, Birgit Maaten, Maksim Antonov, Irina
Hussainova , Oxidation of spark plasma sintered ZrC-Mo and ZrC-TiC composites. The
address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Rmhm(2017), doi: 10.1016/j.ijrmhm.2017.03.019

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


http://dx.doi.org/10.1016/j.ijrmhm.2017.03.019
http://dx.doi.org/10.1016/j.ijrmhm.2017.03.019

Oxidation of spark plasma sintered ZrC-Mo and ZrC-TiC composites

Der-Liang Yung'®, Birgit Maaten?, Maksim Antonov?, Irina Hussainova'?
g g g

!Department of Mechanical Engineering, Tallinn University of Technology, Ehitajate tee 5, 12616
Tallinn, Estonia

’Department of Thermal Engineering, Tallinn University of Technology, Ehitajate tee 5, 12616 Tallinn,
Estonia

ITMO University, Kronverksky 49, St. Petersburg, 197101, Russian Federation

“Email: der-liang.yung@ttu.ee

Corresponding Author: Der-Liang Yung
Address: Tallinn University of Technology, Ehitajate tee 5, Tallinn, 19086, Estonia

ABSTRACT

Two ZrC-based composites, ZrC-20 wt.% Mo cermet and ZrC-20 wt.% TiC solid solution mixed
carbide, were prepared by spark plasma sintering. A sample of pure ZrC was also included in the test to
be a benchmark reference. The oxidation performance of the composites was studied after exposing the
samples to temperatures between 600 — 1200 °C in air. Thermogravimetric analysis were made to
determine the weight change during oxidation, along with using XRD analysis to profile the chemical
composition of the oxide layer at each temperature. Both pure ZrC and ZrC-Mo cermet suffer
catastrophic oxidation at 1200 °C, either undergoing spalling or pesting, reducing the material to flakes or
powder. ZrC-TiC, however, was able to resist severe oxidation damage up to 1200 °C. The oxide layer
was determined to contain mixed oxide species (Zr,Ti)O, attributed to the mixed carbide, solid solution
nature of the ZrC-TiC composite. This mixed oxide species was able to exert a more protective effect on
the overall matrix beneath the oxide layer, stalling deeper oxidation into the microstructure.
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